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(S4)Title: METHOD FOR DETECTING NONSENSE MUTATIONS AND FRAMESHIFT MUTATIONS 



(57) Abstract 

A method for conveniently detecting 
nonsense mutations and frameshift mutations, 
which is applicable even to large-sized test 
DNAs. This method comprises inserting, into a 
vector containing a promoter, an initiation 
codon located downstream the promoter and a 
reporter gene located downstream the initiation 
codon which is a structural gene under the 
regulation by the promoter and a fused 
polypeptide consisting of the polypeptide 
encoded by which and another polypeptide 
bonded to the N-terminus of the former 
polypeptide can be detected based on the 
function of the polypeptide encoded by the 
structural gene, a test nucleic acid fragment 
which makes the reading frame of the reporter 
gene to match the above-mentioned initiation 
codon when it is a normal type one to a site 
downstream the initiation codon but upstream 
the reporter gene; expressing the test nucleic 




acid fragment in the recombinant vector thus 
obtained and the reporter gene downstream the same in host cells; and thus examining whether or not a fused polypeptide having the 
function of the polypeptide encoded by the reporter gene is produced. 
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5 <£><> 

*<&BfcSll«tt0TSl::tt««1WWa- *7 5 / HE$iJtf£ < 

7 h£££ll0>*&£l*. S«*JMM4«)Tai=tt1|-r*«l«36 < a-K1-i>7 5 
y»E5>ll*jE«3E»:7 5y|IEMtl*±<JI«:*ilW(c<j:ft 8 itot, ftititfn^ 

15 a^7l/-Av7 h£ft£JI$ttatf*C&l2a&±IX'Cfc&. 

ftHfel-tttH"C # -SEtt £L"CPCR-SSCP(singl e-stranded conf ormat i on 
polymorphism) Z05fcT?l*. ftftftftilfttf&S-efey* 

* £ in d n a mft\z &mmt & z t w-z t 4 i\, 
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t&d^JitiiU **ffl£S§J*Lfc. 
10 -fftfr*)* ^BM-t. -©TatlzftflrrSHIR 

'J Ktf«* LfcS*S*'J Ktf. flreflt&it€?f::£ y 3- K**i* 

15 ±EU!IRa K>«ky t.T3ltT?*oT, ±ISb7tC-^-jte^(D±3iEI^ 

jEfcSftbl*tfJSEb*-$-af£*<By- J r-i' AA<ffIfBHiRMte3 K 

ewa- K-ra#y Kaasfc^rt-antetfy*?* k*<m**«.*^ 
*»-r * c t ft < tf-o * -6<o-c. af**«iMti=i««-c & *. 

25 B«^Ktt«»fc8£fcLTm*SCfcl::J:y, tt3. 5kb||jt$^ 

©^^ftttttttllirfrtMti^fcOTfftlzfty, ae^fcBrfifl:'*" 

Br*»£fcb-*-z t t a, *fc, pcR^-fT-©ifi*fl>«ji4i«iai"c* 
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5 02 I*. *l§B - fl(T)||^6^5ll2ro^i$afflLT J ^•<7)APCifi^£?•|ZOL^TIS'<fc 

B3li« *J8Wfl)*lSiW3l=j3t^"C*ttttaiBfK'i: LTflH^B R C A 2il<£ 

^+o)#ae?-««©Eiiftt;iMiBB*»tt**-rH-c*s. 
— pct-Msig at; P ci-MS2o ^(019 ark- ©nut ss^Bufc*. 
♦sswo^a-ci*. ***-*m*4. z<d***-i*, i/#-*-ae*t 

20 Z4A«-C*ft6<Z*l6l=llS**i*t.a)-Cf*<ft^ Ctib(D9*»s 

(OMP) -r^M**^?— tf£a-K"f &URA3jtf£?- (Alani E. et al., 
25 Genetics 117,5-12(1987)) 05=1 K> 5 KTF<BfiI8£ffiL>TU&o Cflitfig** 
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&Zblzj:i) % *©»ME»(*#URA3a£*£3&aLTl**j&*5fr£MK 
Sa$>ZtWT-2Z>, *tz* URA3iH5*£fgS|-f Sfffllfcli, 5FOA (5-7 
PP*P*I/B(5-fluoro-orotic acid)) gffl^TS8l:*tff I) C 
t*<T7** Cr<t*3^, U r a"tt5FOA»1tr, U r a + f* 5 F O AiKStt 
5 rft*) o URA3iSfi^JSL^Otf*Ll^?K-' aH5*fl>«£LTGF P ( 
green fluorescent protein) jfifcT- (Chalfie, M. et al.. Science 236, 802- 
805. 1994), ADEZjflfn^ (KS£*. Stotz. A. et al., Gene 95. 91-98. 
1990) , CAN 1 &&ttVC YH2iH£iF- (ffi%£tNature 387, 29, May. 

SUSft-Cli, 3-*X^'Jtl/-h*t- tf (PKG) iHn^CD^P*-*- 

15 fi^C^P*- Ll^P*—*-^* LTADH 1 ififc? (ffl 
^BS) T^P^— £ — (Amnever, G. , Methods in Enzymology. vol. 101. p. 19 
2), GAL 1 -GAL 1 DJUrMp*— ■ £ p H O 5jH5^?P*-$ - 

(fiEi#£ t Broach. J. R. et al., "Experimental Manipulation of Gene Expre 
ssion" Academic Press 1983)3£££lf &Z tti<X% &tfZt\,Z3lzVB.f££tl&& 

20 0>T?l*Gl\ 

zo^p^-^-^y tT3fc*oT. ±Kb7K-'S'-ae : ?-a)±gSEiziia!R 

HMia K ±12 I/*-* Hif£*l*. CftfflftMtta KI/&IMRM 

p ? ^ * >y*a>afi©»a-c«iiaf * - £ i~<£ u , ane^p^-* - 
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iiUt>titzta£\zit y >pk< ££za>*2<D«aaffi*i*»«**i*frb-cfc<&. 

* - (TIBM«-Ctt □ -f v >B*tt*l«*tt 1=** * I- E U 2 iie*£<£ffl 

a-ca>«a«sfc«fc*><&c e n ae^^A r sae* s*-r*c £ * 

15 Ll\, 

*O>±0*l=«*ttBI«rK*»A1-<6. ±IS$2<Dfltaafc*#??£-f ** 

aid*, ttff 2 (Dfliaaa^ i±8B b#-* -ae^ <DMi=»«ittiiBf «-3&<»a 

ffi&fcS&»rtta>*iAli, b#-*-ae*fl>±»l::#«««RI**« 
20 ttlz, «ai=d:y«a«IIBrrt-t#A'r*Ctm:yfT<j:5Ct3i<-C**. tto 

M^^^-ici/iK-^-aw^wa^aae^^ifALr^weffli^ 
* - * «ff LTff < mmmmm &m ur b<&ae*0>tf 

AaWrfrMiSO-C. 3tt. *ttttiMrR©»Ati&K<Ettl»B3ll»ttl*Sil«<D 
25 fH*£frfc:bfc<TtiS«LTl**. toit, ttttttlftff*0>!tAI=&S&«l 

ttttttKw>ta. **i*«nitfiT?**<i:bi<, ffifcb*-*-ae*0>u-T 
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E«a<Da*tt»Bf)i<DX^ U*?" KMS*<30ttaT»«j:i^a>lZOl*Tfc*»W 

ABfitf-XliRNABitf) t'fcottJ:^ TlBMfitt-Cli. BRCMiftfifS 
*&tfW**a>WB£fcyi#*afirP (Miki Y. et al.. Science 266. 66-71 ( 

1994) , MB*©7 5%i::ca>a£*a>*iiwji&*i*) -cay* APCafn 

TO. zttOTSttft^PtifcilftlzSaillBBfll^ftTK'J-^oaHittftaiE 

iF (Kinzler K.W. et al., Science 253. 661-5(1991) % ®#0> 9 3 %\ZZ<Dj& 

tO)tfcott<fcL^ ±E0J:5I^ 3E*a©»*ICI4»A«l=b»K-*-a 

«J — r * > 7 A*<±l2HIRMtt a K > ± * WW* * Sk 
iE#S{<DS>7 I,** Kft (Xl*'>£< fcfcS* Ktt«3-C»ofcaS©£ 
y) tt:bfroTl**i&Sa«fc4. ttoT. Ut««KBffri:LTIi, a*. Rtt<D 
a<£*XI**0>-»0>«l«£ P C R90)tt!ft*Nft£* y tG>*>«|B 
y ttl**ifct©A«fflt^*i*. P C R«0ttB*M&lz£ y ttttttiftVr 
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aiiKfrA<#A**i.fca»A'<^^-36<.«iart-e^i:ft. zauoft**??* 

TEJHM!lfc*«**i4cfc5l=, £ft A L * 2* 

-«*rftlL Z*it»fflA:L"CPCRIiJ:y, MttttHilt0)iQiffia»l-(O 

L fc t (D £ 81®* *> Z t lick y Z tfT? * S. C<7) <fc 7 ft* 

ft -5 z t a<-e <* *<D-ciifli-eft y . *»©an*to t\r t a < BgE*&S£*r 

WEBWilttaK^ (ft2©ft&&&?tfOii***KI2ltit&?) £tf*© 

u-a*>7 h£ftKjia*©£ffi£ji£ftrftt©-cfc6Jift 

(=tt, lwK-*Hte*tfa- K-T*IE«ftjK'M^ KfcfcfcBfctf'J*?* 
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Ktf£***ift. >*>X8*5KII**rft»aicl*» 

5 fn : F-3!)<=i-K-r^)7K i ;^^KIiiEfltS<i:tt±<S^*T5yi!iB9iJ$^L> IE 

ttSfl>#u*??K#**ft«Bi*i!§*wr*fci*. fltot. 

a- K*-ftjE*fc#'J*:7f- KtffrTftBBfc, aSStifctfy*?* Ktf** 
S^S^SH^iCtlz^y, **DNABfJt*<1->-fe>^««J£JlXtt7U- 
Av7 hgMS»$**ftfr5fr**llft::£j&<T?*ft. 

ai=j:y«^«zi*<"c*«. -rtft?*., k^#-* *M*it£ 

ttO)SS*fflt\ K»N*afc**±r ft - 1=* l J B*ft 

c<ttf-e£ft 0 b?K-*-ae?ft«, ttttlRriftft»*fil5Sff«:9lt*S=i-K 

watt. \stf-*-mmw* a«««it^pH««tt$*iBfti4icK<b* 

20 #ftt,©-Cfcft»*l::i4 % »££LT«»t**m\ KX1£*{*£!gS1&l**< 

jm-ettt^aaxttpHT-cM-r-si^ic^yB^sct^-c**. u#- 

ft-efi>fi Us £ft«fifttt<D£ <t * B ft z i 1= «fc y B* ft £ tfT # ft. 
JUT, *J6B*jlBBI=»^*J:yJH*WI=l!iB"rft. to it, **HliT 

25 E*tt«l=BS**lft4i©T?l*fcl*. 

(1) 
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9 

X5h*pRS3 1 6 (Sikorski, R. S. t al.. Genetics 122. 19-27 (1989) » 
GenBank U03442* A^5fc : Robert S. Sikorski. Johns Hopkins University) O 
Kft4 2 3~1 2 3 9 n t 0)^JH£. BamHI g&ftXIiBglll 
5 £5' *J»l=*-r«^-fT— r-fcE^TPCRU^U^L/io 4M8$*l 
BamHI/Bgl I I fBTtt^, ^XSKpRSPGK (Ishioka et al. . Oncogene 
10. 1485-92(1995). A¥5fc : EH* iDS&. K**^ft»BI¥W3EBf) O BamHI 
ilttK^b-Afclltf.'CltAU ?7*5 KpCI-HA<URA3)*fcfc. z<ns<<?$ 
-fcNsil fcPstl fc-CWtU SaillSLT^XS KpCI-HA(URA3)-2 
10 (01 (Da) 0 

[002 1 ] 

L Xm#A0) 'J >/ bf/ADN A ft /Xli± R N A £*|t&lC«fc y *» L 
fc. ttfc\ CHbO)S#fti;a«Aa)BRCA1 JH£^0)a-K^«(7)«SSE5i] 

15 l2?tf>;bfro'Cl*& (Fit2Gerald, M.G. etal., New Engl. J. Med. 334. 143- 
9 (1996); GenBank U14680) , Wf&<D c D N A *j h (First-Strand cDNA 
Synthesis kit (7r;U"? vTttSD ) £fflUT c D N A ££fi£L/i. Z(DJ:5 
IC LT»b*lfcy/ADN AXlic D N A £$S<h LT, P C R II «fc y WJ&D N 
A»r*£iii>BLfc 0 if*BLfctt$DNAIgr>tli, BRC A 1 itfc*(D9 6-9 0 

20 8 nt (BRCA1 a) , 789~4214nt (BRC A 1 b) , 4089~ 
5708nt (BRCAIc) (Hi <Db#8B) . BRCA 1 afttfBR 

C A 1 die DN A$&mt LTlidL, BRCA1 b lie D N Afttfyy AD 
NA©**l-r*l*»St LTJWILfc. BRCA1 aflMfHfclflUfc^-fT- 
0)iflXE$l|li> 5' -GAAAGTTCATTGGAACAGAAAGAA-3 ' fttf 5" -ACCCTGATACTTTTCTGGAT 

25 G-3" "Cfto/Co BRCA1 b©Jt«|Zfflt^fc^-fT-fl)*ilE5Utt» 5' -CCCA 
GATCTGCTGCTTGTGAATTTTCTGAG-3' fttf 5" -CCCAGATCTTAAGTTTGAATCCATGCTTTG-3' V 
&otzo BRCA1 c<DlfJffll=ffll>fc^7'f7-<Dft»E5IJIi» 5' -ATGAGGCATCA 
GTCTGAAAGC-3' ft If 5' -GTAGTGGCTGTGGGGGATCT-3 ' "C&ofco PCR liSSifitt 
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II. 6 0°C, 1 #Rfl07--M>7l?I* 7 2°C. 3. 5 tfM<D#fiIgfr £> 

j«&im$;u£3 oEigyisu &&i~7 2°c, 4#inw>ttfii«£firfc5^: 
u^ymfofc. 

5 ttftA&&0>ifttBRCA1 a, BRCA1 bMBRCAl c»rtf£pCI-H 

A(URA3)-2(7)BamHI »&lw|f A S K pCI-BRIE. pCI-BR1D Stf pCI-BR 

*--tzbt?*>X (Saccharomyces cerevisiae) YPH4 9 9 (tt2) $tSl:J: 
y»HI£lilLfci:Z%, ^KI£«IWi±rURA + 07yJ^t$^l^*± 

10 T£W-r$) Tfcofco 

»6ftfdMUt'«2*-*ilffi£LTffll\ PCRd^y*^?***-* 
SlffilLfc (EM 0b) . ^-fr??***— pCI-BRIFI*. ^7^S KpCI-BRlEO 
ffABrttftf) 1 8 3~8 2 7 n t Cf 4>in ML 

frffSLftl*) Bel 1 1 »ttl=*;lfcfca>-Cfc*. *Y •y^^-pCl-BRid*, 

15 ^7^5 KpCI-BR1D0ltABr)Tr<t>08 8 8~4 1 1 1 n t $□.=.— £fc Stul/B 
amHI/Smal SP&lcSg jtfc t(757?fei>„ ^ V £ -pCI-BR1H 7*7^5 

KpCI-BR1G©# ABf>n*a>4 2 1 5-5 6 0 9 n t £ J.^— ?&Bglll fltiftlC 
2Ex.fct<&T?&a. Z*lf><DMEf"Jli, GenBank U14680 KffifteftT 

I**. PCRIi, jfcKftbftfc, JIABrrt*#t?3±ftfl>iaa*'<**-£llfi 

20 t LT, S;1jitt»<7)ftiBR(7)4'V hfcffll^TfTfcofc. ?***-pCI-BR 
1F (DlSSIK^fc^l-fflL^c^^^ "7— (D^ISEJlJIi. 5" -GAAGATCTGATTTTCTGCATAG 
CATTAATGAC-3' &lf 5' -GAAGATCTGAACATCATCAACCCAGT AAT AATG-3 ' "Cft y . 
^'^*-pCI-flR1C©H»fl>fc«)lCffl^fc^5-f T-^ttaEWI*. 5'-CCCGGA 
TCCCGGGAGTTGGTCTGAGTGACA-3' &tf 5' -CCCGGATCCAGGCCTCTCAGCTGCACGCTTC-3" T* 

25 *y, ^^«y^^^-pCI-BR1H(D|igSI<7)fcif)lCffl^7i^-f-7--<D«»iB5lJ 
l* % 5' -GAAGATCTCCTGTGGTGACCCGAGAGTGGGTG-3' &tf 5' -GAAGATCTATTATTTTCTTCCA 
AGCCCGTTCC-3' Tffcofc. £fc, PCRIi. 9 4*0. 2 #ffla>K1£X&& 9 4 
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(2) MKU&IHDGth 

5 -trbfvl YPH499 1* (StratagenettiUlUK) £ffll*fc. □ >£— r> t-£l* 
ami*. Y P Dj8Ei*l»«i*T?JS*Lfc«Miai=itMU^'>A(LiOAc) Mfcfrfc 
3Z£lZ<fcyfllHLfc (Ishioka C. etal.. Nature Genet. 5. 124-129(1993)), 
f# b *lfc 3 > tf- t > h $MMtt(*ttflltt S -C 5 % D M S O 05?f£T "C - 8 0 
"C-CfffKLfco «Efc\ aiSLfcu^bf— r > httftMttli* *a>KL>ff»Klgft 

10 «S'J?tt< tt,3*fll«l*«l#'r*. £l^T\ fcKfc&Jifc, ntffttttDN AB9t 
it (*fflS!) Hl200ngi > ±E&a--$fc«y»B*»ttTllll»!Lfc, ±15 
^r*??*?*— tS30n g<t£&*0(DLiOAc & (Ito H. , J. Bacterid. 153, 
1 63-1 68(1 983) Ett0#&£ Ishioka H. etal.. 1993 (MS) llffittLfcJ: 
?{ZfcmLtzJj&) l=*y*»«|gftLfc 8 £*k BRCA1 a. BRCA 1 b % 

15 BRCA1 cBrtf©8tta>fcit>lZ, ^-W^^-pCI-BRIF (Bglll fflfcft) . 
pCI-BRIC (BamHI/Smal >fHb$3) &{>* pCI-BR1H (Bglll ;fHfc1$!!) ^tl-fflfflU 

20 ±^«*ift±-e3 0ic-c*«-r*i:tizj:y. ^75/;uK*tt*«/<fc 0 8 5% 

URA- ■Cft*ltf««DN A»W*^">«fe>xa««llXI47U-AS/7 h£ 
«*Jl*^t?tfl)i«RLfc. URA+ (»$40~5 0 

25 %) 14, IftttDN AKJ*l**-:/"tr:/X*MMEIlXI*7b-A*>7 h^«SS*^^ 

(3) 
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5 hn-;u-Cfcy. £¥5h&<ft*P t. 9 9lzo^T0)eftTffc*. 
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5 fc\ ±Ea>*0)a#a>»9 3%A<APCafi^fl)3!«J«JI**LTl^Zi*<t3 

A^oTl^'S (Nakamura Y. et al.. New Strategies for Treatment of Hereditar 
y Colorectal Cancer, Ed. S. Baba et al. , 1996, pp. 93-98) » Zftbtf) 

ttttD N A Urates Srflftaff'J >/<«lXtta«X 'J >/tt*fi*a>$V AD N 
10 AXttcDNASMtLTlWlLfc. ««Lfc*ttDNABr)ttt, APCfifi 
9~1 9 7 7 n t (APCa) , 1 978~52 56 nt (APCb) , 
1978~3570nt (APCc) , 3 5 7 1 ~5 2 56 nt (APCd)T' 

G£H£. 5" - ATGGCTGCAGCTTCATATGAT-3 ' fttf 5" -CTGTGGTCCTCATTTGTAGC-3' "Cfc o 
15 tz 0 A PC bBSr^itiliS^fcftlZffllNfc^-rT-CDSSiBJIJIi, 5' -CAAATCCTAA 
GAGAGAACAAC-3' 2fcl£ 5' -GTCCATTATCTTTTTCACACG-3" Vh^tZo APCc BJt)t"0) 
iiHOfc«)|Cfflt^fc^7-f "7— (Dtt*EMI*» 5' -CAAATCCTAAGAGAGAACAA-3' &tf 
5' -GGCATATTTTAAACTATAATC-3 ' Tffcofc. A P C d BrR0iMa>/Si&lCffll*fc? 
7 << "7-(DJfc£E5ljl*. 5' -ACAG ATATTCCTTCATCACAG-3 ' Stf 5* -GTCCATTATCTTTTT 
20 CACACG-3' Tf&oTi. P C RliSSJfiflJI t IS) C*fr7?fftt ofc, 

®«AB&*(DitiSA P C a , APCb St; A P C c Br** pCI-HA(URA3) -2 <D B 
amHI «H4lC$f ALt^XS KpCI-APC6, pCI-APCIO &tf pCI-APC7 £*tl?tl 

ntz m 1 © b . zft&fliWM.* van s-tx ■ tut^i 

Y P H 4 9 9 £*t;£IZ<fc y Ltz tZ.h. ^HI£»i*l*±T U R A + T fc 

25 olc 

$ bftfeSaft*** LTffll\ PCRIz«i:iJ4fA"y^<7^-$ 

laSlLfc (HlO)b) . ^f*??'<$$-pCI-APC8tt, 7*7^S KpCI-APC6 0) 
nXm^O 1 0 9~1 8 9 9n t Bgl 1 1 SBtilc3Ex.fc MOX'&Z. 
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$-pC | -APC5 I*, KpCI-APCIO <7)tf ABrfr*<75 2 0 5 4~ 

5 20 1 n t £3.=.—9UHs\ \ WttlCSEAfctO-Cftfto ^ft T/*? ^ — pC I - 
APC9 lis KpCI-APC7<7)*| AHrfr+0 2 086~3489nt Ja;- 

$£Bglll SHill^jLfc&flT'fc&o Z*lb0)t&&gE5lJli. GenBank M740 

5 88(=IB«**LTL*4. ^-y^^^— pCI-APC8fl)naifl>fc*)l=fflL^-^-f7 
-fl)iSE5i|l*. 5 ' -CG AAG ATCT ATTATCTTCTAGCTCTT6TC6AAG-3 ' &t/ 5' -CGAAGATCT 
ACTTTAGCCATTATTGAAGTGGA-3' "Cfc y , 4rV ? $ -pCI-APC9 (D!gl£!<7)fctf>ll 

ffl ^7 -f 7— <D££E$lJli» 5' -CGAAGATCTTGCTGAGAGATTCCACAAAGTTCC-3' £. 
5' -CGAAGATCT AGACCAACAAATTATAGCATAAAATAT-3' T' fe o fc„ PCRI1 SfclZft b 

io tit. #AWfi££t?ss±ft0»«*.'<**-*ttSfcL-c % mm tsi:* 

ttWfcofc. ^r*??*^*— pCI-APC5l*. pCI-APC10 ^APCb^ 

© 2 0<D Ns i I fflJft $ Ns i I -C«ir "f * - 1 1- £ l J MS L fco 

ffel=B8Lfc*«DNABf)fr*fflt\ Slfcfll tm£l5 i £lz& yum* y fin* 
15 -bx • -bUt*vXYPH499 $^JH£mL, KXtsUlftftlttU -f>-tz>x£S* 

E2«, JH<ayo#*j|iTl**fc htf, -f>te>x£S&XXXI*:7L/-i^>7 
20 lzj:o-C®b*ifcfS£li. »ttDNABfJtfl>*»E5U»«ffl)«*t«l=-J![L 

rfey, y*>*>xs«xxatf 7 u-as/? h£&XA£ 

Sfc, £8sA<B&# 1 1— 2 (&2#BB) lio^TOT 
1 <7) d 0:6«ll::«StWK SM\ *>■*- Afcfctf) D N A 
Br)fr$t»ALfca>hP-^"C*y, A 0>®# 1 1-2 lz-3t^T0)ISIl 

25 



WO 98/15654 , g PCT/JP97/03579 





£ 


2805del4 
2831 insT 

3765del2 




« 


j. J- 

h ^ K 

^ ^ p 
1 1 A 


«K 


Fill 


f I 1 f 

O 1 5 


m 
& 


codon 929-930 (Exon 15) 
codon 938 (Exon 15) 

codon 1249-1250 (Exon 15) 


'it 

P 4a 


o 


Q CM O 2 O Q 2 2 CO COl CM OlOOlCMl 

z a> z J; z z g 2 °* ir>|o> ^-l^-liol 




CM CO| COl 5J CM 2 OOOCMOOOO 

cn ^rl ^-lo 2 zzzozzzz 






Isisi sis s §§§§!§§§§ 


m 

u. 


<I±im7±±o77???±i± 

4g — — — — ~~ 55 — — — 

m m m 



WO 98/15654 1 7 PCT/JP97/03579 



OP 



T3 
O 



8 



O 



P3 



ft* 

a. 
< 



in 

CO 



I 



in 
U 
in 

CO 



r\ 
I 



0) 
TJ 
CO 
00 

a> 

CO 



I 



< 

CD 

T 



in 


in 




^— 










in 


c 


c 




o 


o 




X 


X 


c 


LU 


LU 


o 






X 






LU 








CO 


CO 




»~» 




CM 


1 


T 


CM 


o> 


a> 


CO 


o 


o 




CO 


CO 








c 






o 


c 


c 


x> 


o 


o 


o 


"O 


*o 


o 


o 


o 




o 


o 





COI CM CO CO 

ml o> o> co 



091 cm eol CM 
5fl 0> TT I 



en 



ool CM 
■«r I o> 



cm a a a 
o> z z z 



to a o o 
o> z z z 



CM 
CD 



oio a a «ia o Q r»io 
col z z z *rlz z z inlz 



_ <— CM co , _ i- bi « 

Q71 1 1 Hi 7 i i i ^ T 1 

«- m~ *s - - 

96 96 Wt 



<a 

□ 
ih 
< 
S 
rh 
IB 

m 

W 

AJ 
If 

« 

.* 

•»€ fflK 
P W 

#{!K 



t6 



4 
■to 



u 

e 

6 « jj 

S « « 

«6 K iK 

e *»!& 



V S nn nn 



Q t- CM CO 

~~: * * * 



i 



WO 98/15654 PCT/JP97/03579 

1 8 

*6f=, «««Jl»ttfl)fflia««*PCRT?lt«L, 1 6%/H'J72'J^7 5 

*lTl^$. JUT. fc*»0e*lZOl*"ClJt8rra. 
5 gjBA 

A P Clfii^)2 761~2877n t (GenBank M74088) ZtgOntZt. & 
%<D5l% \\-2B.lf 1 1-3 icfct^-C* JEftUV-JX (1 0 7 b p) OKtflcina., 
WKl=Jfil* (1 03 bp) mKtf&Ctzo zhlt. ^xPfc£LTl>l>-73<Big 
BW2 8 0 5 n t IC*31*T4 bpfl)*ffe (2805del4) £±CTl><S>fr brfe^. 
10 11-1 Vltl 0 7 b p<DKr*0>*A<4i:fc. 

*«AiBi:fiJg|fl>PCRlt«*1fc*Aflll T»aHbLfc. -CI*. IE«& 

10 7b p£>»r)tlcjn;u 7 1 b ptotSiKtf&Ctzo CHli. 2 8 3 1 n t 
I^TTtftfA^tl (2831 insT) , Aflll SPft CTTAAG A<£ Ufc3^&T?*<5. Z(?)7 
15 1 b pfl)/*> Kl* 11-1 &tf II^TJIiJlbftfcfr^fco 

APCfcfi?-0>3 7 4 4-3 8 2 7 n t £if«Lfc. M I -7 Stf*a>T0M>» 
%3A (11-1, ll-2&tf II-3) "CI*. JEWlWXQB 4 b pa>Brttl=»?L J| 
«lzttl^8 2bp©/<>K*<±i:fc. CtUi, ^TPfg£LTl^-750)HE?- 
20 jb<3 7 6 5 n t ICfclvC2 b p££LTl>i> (3765del2) frbT?&§, Z<7)8 2 
b p<&/\*> Ktt, ttftMJUrtftt: hriilbHftA^f:, 

APCae?-CD3 88 1~396 4nt ^i9*SUtr„ fg 1-1 (£tfcD <h EOffi 

7j tt) atf-tOT&oMo) 1 1— 2 (£1se) Kfci^-m, jE«wx©8 4 

25 b P (7)»r)tlzJiO^, S*lcS^7 9 b p CTUfc. ^nfc 
^LTL^S-Tj^ifteT-^S 9 4 5 n t |Zfcl^T5 b pfc&LTl^ (3945del5) 
frfc-Cfc*. 1 1-1 («SSDtE(7)®7J<tt) . 1 1— 2 (3R&D) Stfll-3 
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s.7,T"j^y^^C7-^m^XAPCi&&^(D3 8 8 1 -4 0 0 4 n t £££ 

Lfco SXT^^'fT— 1*» 5' -T6CTGTGACACTGCTG6AGC-3' (T$£SU^::G 

tfz.T.^Vl-X'J \s*=f- K) ©JtMJIJfcfcU 3 9 8 6 n t "eT^CI-BE*.* 

5 M££C<5. £l»"C, »b*lf;*M«l* Sad "CJflfcLf::. « 1-1 l:33^T 

It. X0>1 2 4 b p(DBf^lZ»D^, 1 0 7 b p 0) C 7c „ Ztl 

It. 3 9 8 3 n t ICfcl^TI b p UTfcy (3983delA) , £b!-±IE 

T^&C^O>aJlfl)fcftl=SacH|ltt, QAGCTC*±i:fc^&T?**. Z<D107 

b p(7)/S*> Ktt H-1 "CI** ofc. 
10 Hfl5fl)3 BRCA 2«{£ : ?-Ef<D1->-tr>7.§gMaXI*7b-Av7 hl«tS 

(1) BRCA 2 4r*??*$*— 0><t» 

URA Site^tD^ K>5frb3c8&<Df?it:3 K:/*T0>=i— KfW*S£fr77* 
5KpRS31 6 (Sikorski, R. S. et a!.. Genetics122. 19-27 (1989), GenBa 
15 nk U03442. A ¥ 5fe : Robert S. Sikorski, Johns Hopkins University) 0)X^7U 
KM 423-1239 nt (D^USE^ BamHI gBftXI* Bgl 1 1 5" *4Hz^"T 6 

?7-f7— fey h$ffll^TPCRI=J:yit«ILfc. BamH I /Bgl 1 1 EBrJnT 

£ s ?37.5 KpRSPGK (I shi oka et al. . Oncogene 10, 1485-1492(1995), A¥- 
ft : WHO*, IMta^ttltKWRHr) <&BamH I «J(ftlC7 l/-A*«ttT» 
20 AL^7^5 KpCI-HA (URA3) CCD^^-fcNsi I £ Pst I fc-CSPHt 

U iBSUSLT^XS KpCI-HA(URA3)-2*|»fc. 
-7?» «ttAfc*BR2a, BR2b, BR2c, BR2d &tf BR2e Si* £TfS<& PCR £#T' 

itffl^ffofco <pjs, BRCA2aew©#ae^»«©Eiiai;ii(iB**« 

tt£H3l::S"f. l«ffiLfcDNAB3f)T-|*. BRC/tfiftfi^O) 219-2358 nt (BR2a) , 21 
25 49-4815 nt (BR2b). 4639-6708 nt (BR2ch 6493-8439 nt (BR2dh 8251-104 
76 nt (BR2e)Ti&of=o BR2a iffrroitfi^fc^ffl^fc^^-f V-fl>*»EMI* 
5" -GGAAGATCTATGCCTATTGGATCCAAAGAGAG-3' fttf 5' -GGAAGATCTTGACAGAATCAGCTTCTG 
GGG-3'Tfeofco BR2b»f^W««<Dfctf)^fflt>t=^ : 7'r7-<7)«aiiBI>lli5 , -CGG 
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GATCCTCTTCTGTGAAAAGAAGCTGTTCAC-3' 5' -CGGGATCCCCCGCTAGCTGTATGAAAACCC-3 
' T'feofco BR2c BJf>i(7)iii|iSa)/rtf)l^ffl^fc^ , ^'rT-(73ig5E9Jli5 , -CGGGATCC 
AGAAAGAACAAAATGGACATTCTAAG-3 ' 5' -CGGGATCCTTGTTGAAATTGAGAGAGATATGGAG-3 
' -Qhr>fz a BR2dBf)n(7)lSitii<Dfc^lIfflLNfc^ : 7'l'V-(D^SiS?iJli5 , -GGAAGAT 

5 CTG AGCATAGTCTTCACT ATTCACCTAC-3 ' at; 5' -GGAAGATCTTAAGAGGGGAGGATCTAACTGG-3' 
Tffcofc. BR2e»T)ta)iilffi<7)fcy)IIfflL^c^ ,: 7'1'-7-(D^SE9lJli5'-CGGGATCCG 
ATAGAAGCAGAAGATCGGCTATAA-3' SI/ 5' -CGGGATCCGATATATTTTTTAGTTGTAATTGTGTCCTG 
-3' "C&ofc. BR2a (73 PCR tt, 94t, 4#IWG>*14xatt* 94°C. 30 &M 

0)*ttXg % 68°C. 3»IH (fcf£U 1-^-r^;U«l=, f7--'J>^IMl 

10 tHz4U>ra-roB#K^SIiLT^<) (D7=-'J>yia*#*ie*^li6-6* 
«<^JUt35EHiyiSL. S^I3 72°C. 5»|H|fl>#ftXS*fT5Ctl=J:yiTofc. 
BR2b 2b.lf BR2c (7) PCR 94°C, 4 flfllflfcttiatt. 94t\ 30 »|B|fl>«ttX8 
SL 60t. 15#IW©7--'J>?xa, 72^3#M+DT4#|H|(7)#gxafrbJ*& 
+M?;i/£27lU*y>EU ft&K72^ 5»Mfl)#ftX||$ff9Cil=J:yffo 

15 fc. BR2d (D PCR I3\ 94°C. 4flfl|a>fcttX8fc, 94°C S 30 tMUflfcttxatt, 60 
°C, 15 ®m<D7-- 'J >^XS, 72t3 #Pfij+DT4 »N0Ml§lt^A«^'f * 

35@nyfiu, a&K72°c, 5»nfl)#ftxattT5ctizj:yfTofc. br 

2e(DPCRli. 94°C, 2 #flH0>*ttl8fc, 94°C. 30 fWIB<D«ttxatt» 58°C. 3 

o»Ma>7-- , j>yxa» 72t3»m+DT4»nn«)Mia*e)**it-f 

20 35 Slliy£L. «ttl=72^C. 5 »Mfl)|»ftxa*ff 3 ZtlCj: yfTofc. 

lift A**fl)ii<S BR2a, BR2b, BR2c, BR2d TAtf BR2e »r)V£ pCI-HA(URA3)-2 <D 
BamH I SBCtlwJf A L"C pBR2a» pBR2b, pBR2c. pBR2d 7Atf pBR2e fc-etl^tlftfc, 
ft b ^-Tl^ans-tr* • -b Hfvx YPH499 *Dtjailz«*:y»R 

*E&Lfc£;:^ ^HlE»«:li^rURA + T?i5,o7i:o 
25 pBR2afl>** #JEB»*Pst I £Xba II *- P BR2 

a£5fHtLliA«r)i+*»365~2239 nt £&££ofct<7)T?&£> 0 pBR2b <7)^f -V 
9 AIRBUS* Xba I £Spe I •C«1M.*2*-pBR2b fc&HtLWA 

Bf)i*A§il 2239-4734 nt £tfc#£ ofctfl-Cfc-So pBR2c©^-W^^^ — 
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It, ftllSgSfc Spe I tPst I T?i(a»^^^^-pBR2c fciPHtLtf ABtK^^SB 473 
4-6603 nt ^tt^^ofct^T-fc-So pBR2d (D^f-V "J ~3 r< - > 7 $ — li* *J!8i*& Ps 
t I <b Spe I Ti£&**2$-pBR2d £;jiHtLliA^tf*£«S 6603-8350 nt 
$So/rt.<75-Ufc<So pBR2e(D^-^7^^^-li, fl]|g85?i Spe I t Bel I T' 
5 tt»it'<^^-pBR2e$JB<bLlfA»fr+*»8350~10397 nt ofcfcfl) 
T?fc&. ^*lb0)&SIE5lJI*. GenBank U43746 USSIEST 

(2) BRCA 2 SCT-v-b-f 

S^^jS?LSS#2«&i;fll«A(DBRCA2ae^(7)^-^>'J-7 : 'f >^7U 

10 JBflMLM* 2 «<D EBV T?*5E<b L fc M > h □ -JU i L T ft 

#A<7)M >/<H^by/ ADNASt;/XI*^RNA J: yJUBLfc. 

C4xbO)®#at/««A<7) BRCA 2 JICTOa- KfWfl)JliEJIII*f»*5^ot 
L^o T|T|5(D cDNA ofiit^" V V (First-Strand cDNA Synthesis kit (7 7il/7 
V7tt8t) ) £ffl^TcDNA££j$Lfc. Z0J:5lCLT|»&*lfcy/ADNAXfi 

15 cDNA^MtLT, PCR|Z«kyttttDMA»>t^if«Lfc. WBLfetttit DNA Brfi 
li s BRCA2ig£ : ?-0> 219-2358 nt (BR2a) „ 2149-4815 nt (BR2b) » 4639-6708 n 
t (BR2c), 6493-8439 nt (BR2d) , 8251-10476 nt (BR2e)-Cfcofc 0 BR2a 8ft tf" 
ODiflKDfcJfcKfflUfc^'f T— <Difi£E?IJIi 5' -ATGCCTATTGGATCCAAAGAGAG-3' 
5' -TGACAGAATCAGCTTCTGGGG-3' T&ofc. BR2b Br>^<75iai|iS<7>t= tfXCffl t>7i ? 

20 7 -f -7— (Dtt»E?lj(i 5' -TCTTCTGTGAAAAGAAGCTGTTCAC-3' St/ 5' -CCCGCTAGCTGTAT 
GAAAACCC-3* T^otr, BR2c Wttfli&WOfcrtlcm^:::^ T-O^SBBflJI* 5 
1 - AGAAAGAACAAAATGGACATTCTAAG-3 ' &tf 5' -TTGTTGAAATTGAGAGAGATATGGAG-3 ' 7?& 
ofc. BR2d mK<DW&0)tztt>\zmWz-Jv<( 7-0>*»E*ltt 5' -TCTGAGCATAGT 
CTTCACTATTCACCTAC-3' &tf 5' -TCTT AAGAGGGGAGG ATCTAACTGG-3 ' "C & o fc 0 BR2e B5r 

25 £O!)JilI0!>fei&l:ffll*fc ^7 -f 7-0)&£E$>JI* 5" -GATAGAAGCAGAAGATCGGCTATAA 
-3' itf 5' -GATATATTTTTTAGTTGTAATTGTGTCCTG-3 ' "Cfcofco BR2a <D PCR I*, 

94«t, 4#ffl0K1£zatiL 94«C. 3O»|R|0>XttXStt. 68*5, 3 #ffl+DT4 f»ffl 
CDT— — 'J >*ia»Mfcxa* & ***-f * JU* 35 fi L, ftttlZ 72°C, 
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5#ra<7)#gI?l£*T-5C<t:l:: < fclJfrof s =. BR2b & l$ BR2c (7) PCR Its 94°a 4# 

Hflaisxaa. 94°c, 3o#Ma>«i4i«8L 6o°c. i5»nij©7-- | j>^xe. 

72°C3 tf|yWT4»|B|0#ftxa**&/»*«M 27 EMy SU Ml: 72°C, 
5»|BIfl)#ftia*(T^Ci:lzj:yffo/i:. BR2d to PCR li » 94°C S 4»Mfl)«i4 
5 IS*. 94U 30 »Bfl)*11lSa, 60°C, 15 8>P B l07--'J>^IfI. 72^C3 

»W+0T4fl>|Bia)#ftia^&JiE*-9--f 35Emyfiu Ml: 72°c. 5# 

M©#*Xa*ff3Zi:l=J:yff-3fc. BR2efl)PCRI4, 94°C. 4#Rij<7)£14xa 
94°C, 30 *MBl©*1±XBflL 58°C. 3 0#|B|fl)7-- 'J >?ia. 72°C3 5i> 
W+DT4»Mfl)#ftia^'5)*'6-9--f^^* 35@l|yjgL» S&C72°C, 5»fW 

io o>#ftxa£fT3^i=*yfTofc. 
o) am 

L/fc*vXYPH499 ££l:3HiE&U MtE&a&IKLr. t^^M 

Z£\Z&&tf*J¥4?m* t2) 5 FOA (5-7nDtPfZ>I| (5-fluoro 
-orotic acid) ) **t?»*±"t?»Ws*(**»*-r«C t lC«J:**^T-f ^« 
Wzj:yfir-3fc. 
20 (4) 

»#1 li, ^xCl!$£1±r 5146delTTTA(4bp*ffc)£BR 2 c B5f >t l^^ltb Lfc, 

or. ±Eo>*ai=j:or»&*ifceaii. aa dna afta&SEMMraga 
25 taiic-aurasy. »wroaai=j:y*>*>*£«*«ai/7u-A-;/ 
7 hgaKaeaa-j-fccfctfaesiifc. 
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SSlfcffK hMSH 2ilfi^0-f>-fe>*£8*£MXIi:7t,-Av7 hSHKSHO)ft 

(1) hMSH 2**??'<**-<D1MR 

@#A&3fc<7)PCRit4"IhMSH 2 ORF±£ (GenBank U 03911 (73 nt. 4-2805) £ 
5 P CI-HA(URA3)-2(DBamH I gilfiElZ^ALr pCI-MS19 £#fc 0 Z*lb<7)|S&;L'<£ 

JH£tti*l4±T URA\ 5FOAiK5:t4-Cfcofco 

^•^'V^<7^-pCI-MS20li. fr||®P5£Bgl II -Cftagfe^.^^ ^— pCI-MS19 £ 
£HtLf»ABrtf**» 97-2730 nt£tt**ofcta>t?**. fcfc, fcfc&ISBJr 

(2) hMSH 2 SC 7 'V "fe 'f 

15 aeit##'j *>*h*m*# 1 > kp— l rfii* a 2 

MSH 2ae : ?-<0a- K**0*»EMI***>*5**oTl*S. TfiiSCD cDNA 
•V h (First-Strand cDNA Synthesis kit C?7;i/T*>7ttS() ) fcffll^T cDNA 
*£dtLfc. Zfl>J:5fcLTl*&;h.fccl>NA**8{fcLT, PCR «fc y DNA Br 
20 )t«ltMLfc. i«ifflLfctt«DNABf^li, hMSH2iHs*0) 4-2805 nfCfcofc. 

ffiaiBSr>i<DliitiS0)fcAlwfflL^fc^ : 5'l' T— 0>ig&E$IJIi 5' -AT6GCGGTGCAGCCGAAGG 
AGACGC-3 1 & 5' -CGTAGTAACTTTTATTCGTGAAATGATTTCATT-3' T & o fc» * fc , ^ 0) 
PCR&ttl*. 94°C. 4#ffl<7)£l±Xg8L 94°C, 30 &IH0)K1£xm. 60°C, 30 

»iw<7)7--'j>yig» 72t 3»M©Mia^&a4-^-r^iu*32i§i*y 

25 £U ft^t72°C. 5#IB0)#ftl8tff9Zi:m:yffofc. 

(3) tttil 

fcttttDNAEJtSffilt, JIlMh. 2atf3fcWC*ttl=*yil#*'yaPS-fe 
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7. • -febtfvi YPH499 £*Ii»MIe*U LT, ^->-t>^55 

^fftCtlC^STK^T-f <t2) 5F0A (5-7PP^D^->K (5-f 

5 luoro-orotic acid) ) *#t?*tt±-C»*e»(**»«*6 Z £ H«k & T 

(4) M 

•8*SS5K5**-. S#1 IZOI^T DNA v->r>7.flS«T£fro*:<, ft*1li» 
>Nf Pff£t4T? 2297delC (1bp *ffe) £ HMSH2 gfitfWKfcaj Lfc. ftot, ±ffi<D 
10 ^ai=«»:o-C»&*ifc**tt. «E«DNA»i^(D«SiB5'J««TC0$Smi:^l--St 



S5 





% Ura + 


% 5F0A* 




86% 


14% 




92% 


8% 


ft* 


40% 


60% 
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IE5i]0)££ : 24 
5 ftftft : -*« 

E9J 

GAAA6TTCAT TGGAACAGAA AGAA 24 

10 E9JS5- : 2 

E*]fl>ft* : 21 
E9J0I! : 
*0>ft : -** 

15 E9J 

ACCCTGATAC TTTTCTGGAT G 21 



EMM : 3 
E5iJ<Dfi£ : 30 
20 E*]0>M : ttM 
ffi<7)» : ~*m 

1B51J 

CCCAGATCTG CTGCTTGTGA ATTTTCTGAG 30 

25 

EJi]*# : 4 
E$l|<Bfi£ : 30 
£940)9 : ttift 



WO 98/15654 PCT/JP97/03579 

2 7 

80S : -*« 

CCCAGATCTT AA6TTTGAAT CCATGCTTT6 30 

5 

EMM : 5 
K5iJ(DS$ : 21 
!SJii0S : ttlft 
tt0ft : -*« 

10 KtKdS?- : MM* 
E9J 

ATGAGGCATC AGTCTGAAAG C 21 



E5"JS# : 6 
15 E?l|<7>fi$ : 20 

ttttft : -*« 

h^Pv- : Hfttt 

20 GTAGTGGCTG TGGGGGATCT 20 



: 7 

G9)0>ftd : 32 
25 : -*« 

mm 

GAAGATCTGA TTTTCTGCAT AGCATTAATG AC 32 
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eium : 8 

E5lJ<D§£ : 33 
£JlJ£>£! : \m 
5 flftft : -*« 

IEJIJ 

GAAGATCTGA ACATCATCAA CCCAGTAATA ATG 33 

10 lSflJS# : 9 

mi\<D&£ : 30 

E$IJ0g : 1£S£ 
: -*« 

M<D$?-:Ettl* 
15 B9IJ 

CCCGGATCCC GGGAGTTGGT CTGAGTGACA 30 

BEJllS^ : 10 
E5IJ<D5£ : 31 

20 eju^st : mm 

: -*« 
h*Ov- : fitttt 
IB9IJ 

CCCGGATCCA GGCCTCTCAG CTGCACGCTT C 31 

25 

EW»4* : 11 

E5lJO>S£ : 32 
E9J0S : fcH 
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2 9 



iEJi) 

GAAGATCTCC TGTGGT6ACC CGAGAGTGGG TG 32 

5 

lEJIJS^- : 12 
iH?iJ<7>S$ : 32 

mwm : 

$S<7>» : 
10 h*Pv-:iISltt 

GAAGATCTAT TATTTTCTTC CAAGCCCGTT CC 32 

E?iJS^ : 13 
15 WijW&Z : 21 

H<&» : -*0 
H#Pv-:iISU* 
§B$IJ 

20 . ATGGCTGCAG CTTCATATGA T 21 

BB*lJ#-5| : 14 
E*iJ0)ftS : 20 

25 »<7>« : -*« 

E9U 

CTGTGGTCCT CATTTGTAGC 20 
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?IJM : 15 
EJ|J<D££ : 21 

5 fB0& : -*« 

h^Di?- : Itfttt 
SBJ'J 

CAAATCCTAA GAGAGAACAA C 21 

10 E9J#* : 16 
IB$IJ05fi$ : 21 
: t£8 
ttttft : -*« 

15 E5U 

GTCCATTATC TTTTTCACAC G 21 

E5U3^ : 17 
6E$"]<&fi£ : 20 
20 EJUM : &8 
: — 

E5>J 

CAAATCCTAA GAGAGAACAA 20 

25 

E5>IS# : 18 
E5')0>£* : 21 
E5>l<0£! : $8* 
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mom : -*« 

h#av- : i 
IH5'J 

GGCATATTTT AAACTATAAT C 21 

5 

: 19 

IEJlJ(Dg$ : 21 
@B5>J(DSi : ttK 
®<B» : -*« 
10 KtHpS?- 
E&l 

ACAGATATTC CTTCATCACA G 21 

EMM : 20 

15 lE5iJ<Dg* : 21 

E*l 

20 GTCCATTATC TTTTTCACAC G 21 

EMM : 21 
E?l]0>ft£ : 33 
E5lJ0)S : &§* 
25 ftftft : -*« 

B9J 

CGAAGATCTA TTATCTTCTA GCTCTTGTCG AAG 33 
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E$>IM : 22 
E5iJ0&£ : 32 

: 

5 $S<7)3& : -*« 

htfdv- : ftfltt 

C6AAGATCTA CTTTAGCCAT TATTGAA6TG GA 32 

10 iH5ll## : 23 
EJlJ0>§£ : 33 
E$IJ<7>3! : &Sfc 

15 E5l| 

CGAAGATCTT GCTGAGAGAT TCCACAAAGT TCC 33 

E5'JS# : 24 
: 36 

20 mwm : 

fll<7>» : 
E99 

CGAAGATCTA GACCAACAAA TTATAGCATA AAATAT 36 

25 

E9j## : 25 
E$lJ(Dfi* : 20 
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m<D& : -** 
h^nv- : m.m#; 

TGCTGTGACA CTGCTGGAGC 

5 

BE5iJS# : 26 
!E*IJ<Dg£ : 32 
iB^iJ(7)$! : am 
mo& : -*H 

10 hTffPv- : fiffitt 

GGAAGATCTA TGCCTATTGG ATCCAAAGAG AG 32 
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20 



E5iJS# : 27 
15 Wim<D&Z : 30 

tl<7>& : -*fll 
h>KPi?- : K«tt 

20 GGAAGATCTT GACAGAATCA GCTTCTGGGG 30 



iE5»JS# : 28 
eE$IJ£>&$ : 33 

is$ij£>i! : mm 

25 ttOtt : -** 

EH 

CGGGATCCTC TTCTGTGAAA AGAAGCTGTT CAC 33 
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EMOT : 29 

K5iJtf>g£ : 30 

mwm : ttn 

5 m<£>& : ■ 

C6GGATCCCC CGCTA6CT6T ATGAAAACCC 30 



10 E$lJS-§- : 30 

E*l]<0fi£ : 34 

mswm : 

ftttft : -** 

is e$ii 

CGGGATCCAG AAAGAACAAA ATGGACATTC TAAG 34 



E5U» : 31 

: 34 

20 mmnm ■ mk 

«0>ft : 

E9J 

CGGGATCCTT GTTGAAATTG AGAGAGATAT GGAG 34 

25 

EIIJS^ : 32 
E?")<D*$:35 
E?l]C0g) : 
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GGAAGATCTG AGCATAGTCT TCACTATTCA CCTAC 35 



EJIJS^ : 33 
E5IJ(D££ : 31 

GGAAGATCTT AAGAGGGGAG GATCTAACTG G 



31 



EW#* : 34 
15 E9JG>ft$ : 33 

kthpv- : mm* 
mm 

20 CGGGATCCGA TAGAAGCAGA AGATCGGCTA TAA 33 



1E5IJS^ : 35 
BB5II<7)ft$ : 38 
E9U0SI : 
25 «0>«k : -** 

EM 

CGGGATCCGA TATATTTTTT AGTTGTAATT GTGTCCTG 
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E5>J*# : 36 

iB5lJ0>££ : 23 

&Mom : mm 
5 mo®. : -*ts 

ATGCCTATTG GATCCAAAGA GAG 23 

10 E*"IM : 37 

K?l|tf>§$ : 21 

IB?ij(DM : KM 

tlOHS : -** 
hTtfPv- : WML* 
15 iE?iJ 

TGACAGAATC AGCTTCTGGG G 21 

E?I)S^ : 38 
E5i]0)£$ : 25 

20 mwm : 

: fijfttt 

TCTTCTGTGA AAAGAAGCTG TTCAC 25 

25 

: 39 

E5»1<D&£ : 22 
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E5IJ 

CCCGCTAGCT GTATGAAAAC CC 22 

5 

KJIJW : 40 
BEJlJflfi;* : 36 

mwm : «k 

10 K7Knv-:Siatt 

E9J 

AGAAAGAACA AAATGGACAT TCTAAG 36 



MM : 41 
15 I2$ij0>£$ : 36 

E9J 

20 TTGTTGAAAT TGAGAGAGAT ATGGAG 36 

EJlJM : 42 
E5>J(T>ft* : 29 

mmom ■■ mst 

25 fflO)»:-*tt 
E94 

TCTGAGCATA GTCTTCACTA TTCACCTAC 29 
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?|JS# : 43 
: 25 

5 fH<75» : -*« 
£$|J 

TCTTAAGAGG GGAGGATCTA ACTGG 25 

10 : 44 

E^JflSS : 25 

mmnm ■. mm 
m<r)9n : -*« 

is mm 

GATAGAAGCA GAAGATCGGC TATAA 25 

E5iJ*-§- : 45 
mm<»&£ : 30 

20 mmom ■. tm 



GATATATTTT TTAGTTGTAA TTGTGTCCTG 30 

25 

E5U## : 46 
£$1)05$ : 25 

mwm : 
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EM 

ATGGCGGTGC AGCCGAAGGA GACGC 25 

5 

EJiJS^ : 47 
IBHJ0>££ : 33 
SB?ij®M : 
$§0)ft : — 
10 H7HPv-:SHtt 
SiJiJ 

CGTAGTAACT TTTATTCGTG AAATGATTTC ATT 33 
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fft$a>l&B 

1. 7a=E-5-t. Wife*-' ?-<DTaici4«-r*HIRM>63 K>i, IS 

2. ffilBHSRBHJS^ K>l4 % ifflfEbTtf-^-ae^^SSKttir*-^ 120) 

4 . flUffi UtK-$ -ite^F-l* u R A 3 itS^M? fc42»*H 3 f£ML0)?5&. . 

5 . tdfSm 2 <B«»iIit£?-l*'W SOU*- ^iie^-e fe 2 XI* 4 IBK 
20 0)15 &o 

8. ffII2tt«i«ift8fffrl*BRCA1 ae^XI4*<7)Bf)T-Cfe*!l^«1 fcl^L 
25 7 Givfjltfr 1 HI-EK©^. 
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